Influence of adipose tissue distribution on the biological activity of androgens.
To establish whether the conversion of androstenedione (A) to estrogens and 5 alpha-reduced metabolites in human adipose tissue was determined by the site of origin of the tissue, studies were carried out on adipose stromal cells from different body sites. Adipose tissue was obtained from the breast, omentum, abdomen, lower thigh, upper thigh, buttock, and flank from patients undergoing liposuction for cosmetic reasons or at surgery. Stromal cells were isolated after incubation of the adipose tissue with collagenase and were grown in culture using alpha-minimal essential medium (MEM) + 15% fetal calf serum. Studies of A metabolism were carried out when the cells were between days 4 and 12 in culture. After an 8-hour incubation with (3H)-A as substrate, estrone (E1), testosterone (T), 5 alpha-androstanedione (5 alpha-A-dione), androsterone (AND), and dihydrotestosterone (DHT) were isolated using thin layer and paper chromatography. The conversion per 1 x 10(6) cells of A of E1 was more than 10-fold greater in the upper thigh, buttock, and flank than in the breast, lower thigh, abdomen, or omentum (0.13-3.0 vs 0.01-0.09%). The formation of 5 alpha-reduced androgens varied from 0.86-10% and was similar in tissue from different body sites. Cortisol (10(-7) M) stimulated E1 formation 3- to 10-fold in cells from all sites, whereas 5 alpha-reductase activity was either unchanged or increased moderately (up to twofold). In cells from the abdomen, omentum, and lower thigh, the formation of 5 alpha-reduced androgens was more than 10-fold greater than the formation of E1. In cells from the upper thigh, buttock, and flank, E1 formation was comparable to 5 alpha-reduced androgen formation. These studies show marked differences in the relative conversion of A to estrogens and 5 alpha-reduced androgens in adipose stromal cells depending on their site of origin, and they suggest that the distribution of body fat may be a major factor in determining the biologic effects of secreted androgens.